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Is a plan  based  on  chang ing  work fo rce ,  
more  e f f i c ient  techno logy,  and  
b roader  user  commun i ty  the  answer  

to  NOAA/NGS’s  new ro le  in  the  su rvey ing  
commun i ty?  The  D i recto r  o f  the  Nat iona l  Ocean ic  
and  Atmospher ic  Admin is t ra t ion’s  Geodet ic  
Survey  i s  conv inced  i t  i s .

ACSM BULLET IN  EDITOR :
How and in to  what  a reas  do  
you  see  NOAA/NGS evo lv ing  in  
the  next  f i ve  to  ten  years?

DIRECTOR CHALLSTROM:
Techno logy,  young  peop le  
rep lac ing  the  re t i r i ng  work fo rce  
wi th  a  new set  o f  sk i l l s ,  and  
the  commun i ty  that  uses  NOAA/
NGS products  a l l  demand that  
we change the  way  we do  bus i -
ness .  In  essense ,  NOAA’s  NGS 
is  becoming  an  agency  wi th  a  
b roader  set  o f  respons ib i l i t i es  
toward  a  b roader  user  commu-
n i ty.  Change i s  exc i t ing ;  these  
a re  exc i t ing  t imes  fo r  us .   

ACSM BULLET IN  EDITOR :
The  p r imary  user  commun i ty  fo r  
NOAA’s  NGS has  a lways  been  
the  su rvey ing  commun i ty.  Wi l l  
the re  be  a  change in  the  near  
fu tu re?  

DIRECTOR CHALLSTROM:
As a  mat te r  o f  fac t  that  change 
has  a l ready  taken  p lace ,  thanks  
to  GPS.  Except  fo r  po in ts  in  
the  Nat iona l  Spat ia l  Re fe rence  
System,  the  Nat iona l  Geodet ic  
Survey  no  longer  needs  to  se rve  
as  p rov ider  o f  cent imeter- leve l  
pos i t ion  measurements .  The  
s ta te  and  loca l  governments  
and  the  p r i va te  secto r  have  

been  do ing  th is  qu i te  we l l  
fo r  some t ime now,  and  very  
success fu l l y.  
   Our  ro le  i s  to  enab le  them to  
do  th is  k ind  o f  work . .  to  bu i ld  
fu r ther  th i s  outs ide  capac i ty,  
because  th ings  have  changed 
d ramat ica l l y  i n  th i s  f i e ld .  You ’ l l  
see  th is  sh i f t  not  on ly  in  the  
type  o f  equ ipment  be ing  used  
fo r  pos i t ion ing  work ,  but  a l so  
in  the  va r ie ty  o f  uses  the  
in fo rmat ion  suppor ts .  We f ind  
ourse lves  deve lop ing  ana ly t i ca l  
mode ls  and  too ls  that  wou ld  
take  the  best  advantage  o f  
the  data ,  ra ther  than  be ing  
concerned  wi th  in f ras t ructu re  



and actua l  pos i t ion ing  
work .  We a re  becoming  
the  “enab le rs” ,  “ t ra ine rs , ”  
i ns tead  o f  the  “doers . ”  
 The  fu tu re  l i es  in  work ing  
wi th  o thers ;  i t  i s  impera-
t i ve  that  we focus  on  con-
nect ing  wi th  those  in  the  
pub l i c  and  p r i va te  secto rs ,  
and  in  co l leges  and  un i -
ve rs i t ies ,  to  share  in  the  
techno logy  o f  advanced 
survey ing  and  mapp ing.

ACSM BULLET IN  EDITOR :
You c red i t  GPS wi th  
hav ing  revo lu t ion i zed  the  
su rvey ing  bus iness .  In  
wh ich  o f  NGS co l laborat i ve  
p rograms i s  the  sp in -
o f f  o f  th i s  deve lopment  
par t i cu la r l y  not iceab le?

DIRECTOR CHALLSTROM:  
The  Cont inuous ly  Operat ing  
Refe rence  Stat ion  (CORS)  
network  i s  the  most  
remarkab le  co l l aborat i ve  
p rogram in  that  respect .  
NGS and  our  pa rent  NOAA 
co l lec t i ve ly  operate  on ly  
about  20  percent  o f  the  
CORS in  the  system.  The  
res t  a re  operated  by  h igh-
way  depar tments  and  o ther  
s ta te  government  agenc ies ,  
by  p r i va te  compan ies ,  and  
a  few are  a t  co l leges  and  
un ive rs i t ies .  I  even  know 
one  that ’ s  run  by  a  h igh  
schoo l .  A l l  the  ins ta l l a t ions  
operate  to  a  r igo rous  set  
o f  gu ide l ines  and  spec i f i -
ca t ions .  NGS ver i f i es  the  
CORS data  da i l y  so  that  
o thers  who use  them fo r  
pos i t ion ing  can  do  so  wi th  
con f idence .
   The  CORS network  i s  
g rowing ;  there  a re  about  
500 CORS operated  by  
140 o rgan i za t ions  wi th in  
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the  U.S.  and  cont r ibut ing  to  
the  nat iona l  data  pos i t ion ing  
network .  S ix ty  o ther  count r ies  
operate  s im i la r   networks ;  we 
exchange our  data  th rough  an  
in te rnat iona l  GPS serv ice  to  
ensure  that  our  fo rmats  a re  
cons is tent  w i th  one  another  
and  g loba l l y.

ACSM BULLET IN  EDITOR :
How and where  a re  CORS data  
used?

DIRECTOR CHALLSTROM:  CORS 
is  set  up  to  be  a  post - co l lec -
t ion  data  p rocess ing  system;  
the  p rocess ing  i s  more  v igorous  
than  ins tantaneous  p rocess -
ing,  y ie ld ing  pos i t ions  as  good  
as  two to  th ree  cent imeter  
accuracy. . .bet te r  than  an  inch ,  
i f  needed.  These  resu l ts  open  
up  a  range  o f  app l i ca t ions  
whether  i t  be  more  accurate  
pos i t ion ing  o f  water  t ranspor t  
sys tems,  where  the  ver t i ca l  
i s  a  key  e lement ,  o r  i n  do ing  
p roper ty  su rveys .  There  a re  p r i -
va te  compan ies  out  there  us ing  
CORS data  to  pos i t ion  a l l  o f  
the i r  ac t i v i t i es ,  because  o f  the  
e lement  o f  accuracy  that  char-
acte r i zes  CORS.

ACSM BULLET IN  EDITOR :  NGS 
va l ida tes  CORS data ;  what  e lse  
i s  be ing  done  to  enhance  the  
use  o f  CORS?

DIRECTOR CHALLSTROM:  We c re -
a ted  OPUS—an on l ine  pos i t ion -
ing  user  se rv ice .  OPUS makes  
i t  poss ib le  fo r  i nd iv idua ls ,  as  
we l l  as  compan ies ,  to  submi t  
data  they  have  co l lec ted  to  
NGS v ia  the  In te rnet ,  and  we 
prov ide  a  so lu t ion  based  on  
the  best  CORS data  f rom th ree  
s ta t ions  in  the i r  a rea ,  aga in  
v ia  the  In te rnet .  The  number  o f  
OPUS so lu t ions  rendered  over  



16   ACSM BULLETIN    NOVEMBER/DECEMBER 2004                        NOVEMBER/DECEMBER 2004  ACSM BULLETIN  17

the  past  year  o r  two has  been  
amaz ing.  More  than  100,000 
were  enab led ;  fu l l y  70 ,000 o f  
those  were  in  the  las t  e ight  
to  twe lve  months .  The  so lu -
t ions  come wi th  es t imates  
o f  the i r  accuracy—an added 
bonus .  OPUS has  p roved  to  
be  a  t ru l y  g reat  too l ,  apprec i -
a ted  not  on ly  by  su rveyors  in  
the  U.S,  but  even  some o f  the  
su rvey ing  done  in  Athens  in  
p reparat ion  fo r  the  O lympics  
benef i t ted  f rom OPUS.  And,  i t  
may  a lso  be  he lp fu l  i n  set t ing  
up  CORS—same mode l ,  same 
approach—in I raq .  

ACSM BULLET IN  EDITOR :
I  keep  hear ing  about  “he ight  
mod”  What  i s  the  fu tu re  o f  that  
p rogram? 

DIRECTOR CHALLSTROM:  
R ight ,  he ight  modern i za t ion  i s  
another  nat iona l l y  expand ing  
p rogram.  “He ight  mod”  has  
ga ined  momentum in  a  number  
o f  s ta tes ,  and  Congress iona l  
i n te rest  has  led  to  some 
spec i f ied  fund ing  oppor tun i t ies  
fo r  co l l abora t i ve  State -NOAA/
NGS pro jects .  Ca l i fo rn ia  and  
Nor th  Caro l ina  were  the  f i r s t  
to  use  he ight  modern i za t ion  to  
demonst ra te  the  advantages  o f  
us ing  GPS fo r  he ights .  I t ’ s  not  
jus t  the  hor i zonta l  any  more ;  
now we can  de l i ve r  cent imeter  
accurac ies  in  he ights  as  we l l .

ACSM BULLET IN  EDITOR :
Where  and  why  i s  i t  impor tant  
to  have  accurate  he ights?  

DIRECTOR CHALLSTROM:  Take  
agr icu l tu re ,  fo r  example .  He ight  
modern i za t ion  i s  enab l ing  more  
accurate  app l i ca t ion  o f  fe r t i l i ze r  
and  pest ic ides  and  more  
e f f i c ient  use  o f  water.  H igher  
e f f i c iency  leads  to  lower  costs  

o f  p roduct ion—because  losses  
can  be  obv ia ted  when one  
knows f ie lds ’  e levat ions .
   Another  example  where  accu-
ra te  he ights  cont r ibute  to  agr i -
cu l tu ra l  e f f i c iency  i s  i n  p lowing ;  
GPS - gu ided  fa rm equ ipment  
may  sound fanc i fu l—but  i t  
saves  t ime.  F ie lds  a re  p lowed 
fas te r  when the  b lades  know 
where  to  go  deeper  and  mind  
the  s lope .  Th is  i s  aga in  an  e f f i -
c iency  i ssue ;  what ’s  more ,  we 
have  seen  that  i f  we improve  
agr icu l tu ra l  e f f i c iency,  we a re  
actua l l y  he lp ing  to  p ro tect  the  
env i ronment .  
   Another  he ight  modern i za -
t ion  app l i ca t ion  that  NOAA/NGS 
has  been  look ing  a t  concerns  
weather—par t icu la r l y  ou r  
ab i l i t y  to  p repare  fo r  coasta l  
s to rms.
    He ight  modern i za t ion  tech-
n iques  have  been  used  to  
su rvey  hur r i cane  evacuat ion  
routes .  Wi th  bet te r  i n fo rmat ion  
about  route  s lope  and  he ight ,  
l oca l  emergency  p lanners  wi l l  
know in  advance  wh ich  roads  
a re  l i ke l y  to  be  f looded and  
wh ich  wi l l  s tay  above  water.
   Ea r l i e r  th i s  year,  we com-
p le ted  an  exce l lent  co l l abora-
t i ve  p ro ject  in  Lou is iana  to  p re -
pare  the  s ta te ’s  coast  fo r  the  
upcoming  hur r i ca te  season;  the  
p lan  i s  to  expand i t  to  Miss is -
s ipp i ,  i f  funds  become ava i l ab le .  
There  a re  some pro jects  in  the  
p ipe l ine  that  wou ld  b r ing  the  
same capab i l i t y  to  the  ent i re  
Gu l f  Coast .  
    Bes ides  p lann ing  fo r  sa fe  
evacuat ion  routes ,  i t ’ s  a l so  
c r i t i ca l  to  p ro tect  the  Gu l f  f rom 
so i l   e ros ion  caused  by  s t rong  
t ida l  su rges  dur ing  coasta l  
s to rms.  The  f r i nge  land  in  some 
par ts  o f  the  Gu l f  Coast  have  
been  s ink ing  up  to  a  ha l f  o f  a  
foot  in  a  decade!

    Advanced GPS capab i l i t i es  
o f fe r  g reat  oppor tun i t ies  fo r  
f l oodp la in  mapp ing  in  genera l .  
That ’ s  the  fu tu re ,  and  a l l  su r-
veyors  in  th i s  count ry  shou ld  
be  aware  o f  the  va r ious  needs  
o f  Nat iona l  F lood  Insurance  
Program fo r  accurate  he ights .    
A l l  p roper t ies  bu i l t  near  actua l  
o r  potent ia l  f l ood  a reas  wi l l  
requ i re  an  e levat ion  cer t i f i ca te .  
We look  a t  th i s  as  the  Soc ia l  
Secur i t y  Act  fo r  su rveyors .
   There  a re  t remendous  oppor-
tun i t ies  here .  Just  imag ine  the  
amount  o f  work  generated  i f  
every  homeowner  who dec ides  
to  se l l  the i r  p roper ty  has  to  
obta in  f rom a  su rveyor  an  e le -
vat ion  cer t i f i ca te  be fo re  go ing  
to  set t lement .  We a re  ta l k ing  
potent ia l l y  tens  o f  thousands  o f  
e levat ion  cer t i f i ca tes  over  the  
next  few years !
   We a re  work ing  c lose ly  w i th  
FEMA and  va r ious  su rvey ing  
o rgan i za t ions  to  deve lop  t ra in -
ing  fo r  su rveyors  to  enab le  
them take  advantage  o f  th i s  
g reat  oppor tun i ty.

ACSM BULLET IN  EDITOR :
Someth ing  a long  the  l i ne  o f  
Nor th  Caro l ina’s  e f fo r t?  

DIRECTOR CHALLSTROM:  Con-
gress  has  des ignated  rough ly  
$1  mi l l i on  a  year  fo r  the  las t  
severa l  years  fo r  work  in  Nor th  
Caro l ina .  Some o f  that  fund ing  
has  gone  to  suppor t  the  s ta te  
Geodet ic  Survey  and  one  o f  the  
un ive rs i t ies  p rov id ing  t ra in -
ing  workshops ,  but  by  fa r  the  
la rgest  chunk  has  been  used  
fo r  d i rect  cont ract ing  wi th  
fou r  f i rms  in  the  p r i va te  secto r  
to  conduct  he ight  modern i za -
t ion  su rveys ,  us ing  NOAA/NGS 
gu ide l ines .  Nor th  Caro l ina’s  
p rogram has  he lped  to  c lea r l y  
demonst ra te  not  on ly  the  con-
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nect ion  between he ight  mod-
ern i za t ion  and  f lood  mapp ing,  
but  a l so  the  need  fo r  a l l  the  
p ieces ,  i nc lud ing  t ra in ing,  to  be  
in  p lace  fo r  success fu l  “he ight  
mod”  p rogram imp lementat ion .  

ACSM BULLET IN  EDITOR :
How is  the  Nat iona l  Geodet ic  
Survey  he lp ing  sma l l  bus inesses  
ente r  the  a rena  o f  f l oodp la in  
mapp ing?  

DIRECTOR CHALLSTROM:  We 
encourage private business to 
conduct increasingly more control 
surveys using NOAA/NGS-per-
fected advanced GPS technology. 
To that end we have developed 
specif ications and guidel ines for 
such work and publ ished them 
on our website to get feedback 
from surveyors. And don’t forget 
OPUS—anybody who has data 
and needs to turn them into a 
solution has access to the ser-
vice. 

ACSM BULLET IN  EDITOR :
Are  gu ide l ines  fo r  “he ight  mod”  
the  same as  “b luebook ing”?  

DIRECTOR CHALLSTROM:  Yes  and  
no .  “B luebook ing”  i s  a  long-
s tand ing  te rm re fe r r ing  to  the  
o r ig ina l  co lo r  o f  the  cover  o f  
the  book  NGS had  fo r  data  cer-
t i f i ca t ion .  Somewhere  a long  the  
way  the  p rocess  deve loped  fo r  
submi t t ing  data  to  be  inc luded  
in  the  in tegra ted  nat iona l  
database  came to  be  known as  

“b luebook ing.”  We a re  work ing  
on  s t reaml in ing  the  p rocess ,  
thus  remov ing  the  burden  that ’ s  
been  hamper ing  b luebook ing  o f  
GPS data  so  fa r.  The  a im i s  to  
automate  the  p rocess ,  enab l ing  
fas te r,  eas ie r,  and  more  user-
f r iend ly  p rocess ing  o f  data  
ente r ing  the  NOAA/NGS data -
base .

ACSM BULLET IN  EDITOR :
Coasta l  mapp ing—how does  
advanced GPS techno logy  con-
t r ibute  to  th is  p rogram?  

DIRECTOR CHALLSTROM:
With in  coasta l  mapp ing,  NOAA/
NGS’  respons ib i l i t y  i s  to  de l in -
eate  the  nat ion’s  shore l ine  as  
accurate ly  as  poss ib le  w i th  cur-
rent  techno logy  and  feed  the  
data  in to  the  naut ica l  char ts  
put  out  by  NOAA .Our  par t  o f  
the  o rgan i za -
t ion—NGS—has 
been  invo lved  in  
coasta l  mapp ing  
s ince  1807,  when 
the  “Survey  o f  
the  Coast ”  was  
estab l i shed  by  
Thomas Je f fe rson  
to  “de l ineate  wi th  
cor rectness  the  
g reat  a r te r ies  o f  
th i s  g reat  coun-
t ry. . . ”   That  was  
our  o r ig ina l  pu r-
pose—to pos i t ion  
the  shore l ine  fo r  
sa fe  t ranspor ta -
t ion .
   Coasta l  zone  
managers  need  
more  and  bet te r  
i n fo rmat ion  about  
runo f f  o r  subs id -
ence  in  coasta l  

a reas  fo r  deve lopment  p lan-
n ing  purposes .  We cont inue  
to  “ f i l l  up  the  canvas”  begun  
two centu r ies  ago  by  Je f -
fe rson  by  u t i l i z i ng  a  combina-
t ion  o f  pos i t ion ing  and  remote  
sens ing  capab i l i t i es .  Add ing  
L IDAR—Light  Detect ion  and  
Rang ing—techn iques  to  the  mix  
shou ld  y ie ld  h igh ly  accurate  
maps  o f  the  shore l ine ,  as  we l l  
as  good  p red ic t i ve  mode ls  o f  i t s  
characte r i s t i cs  under  d i f fe rent  
c l imat ic  scenar ios .  
   Accurate  mapp ing  and  accu-
ra te  pos i t ion ing  can  p lay  an  
enormous  ro le  in  env i ronmen-
ta l  p reservat ion .  One  f requent  
aspect  o f  res to ra t ion  o f  the  
f rag i le  coasta l  wet land  a reas  i s  
se lect ing  the  r ight  type  o f  veg-
eta t ion .  To  do  that  one  needs  to  
have  a  fa i r l y  good  expectat ion  
o f  what  the  t ides  wi l l  be  and  
hence ,  the  leve l  o f  i nundat ion—
in other  words ,  one  needs  
accurate  e levat ion  and  mode ls  
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NOAA ship Surveyor in the Gulf of 
Mexico.[Source: www.photolib.noaa.gov]
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of  the  a rea .  NOAA’s  Nat iona l  
Geodet ic  Survey  has  been  
invo lved  in  a  coup le  o f  res to ra -
t ion  p ro jects ,  most  recent l y  
in  the  Fo r t  McHenry  p ro ject  in  
the  Upper  Chessapeake  where  
the  a im was  to  mi t igate  the  
env i ronmenta l  impact  o f  a  l a rge  
p ipe l ine .  
  Another  example  where  
bet te r  su rvey ing  and  mapp ing  
techn iques  he lp  coasta l  
p lanners  and  eng ineer ing  
f i rms  to  do  the i r  work  more  
e f f i c ient l y  a re  la rge - sca le  
deve lopment  p ro jects  such  as  
d redg ing  the  Nat ion’s  por ts  and  
harbors  to  improve  sh ipp ing  
l i nes .  The  i ssue  here  i s  where  
to  depos i t  the  d redged out  
mater ia l  and  how to  do  i t  i n  
an  env i ronmenta l l y  sens i t i ve  
manner.  NOAA/NGS’  coasta l  
mapp ing  p rogram has  deve loped  
a  capab i l i t y  fo r  ident i f y ing  
a reas  that  can  best  hand le  such  
depos i ts .

ACSM BULLET IN  EDITOR :
Where  e lse  apar t  f rom the  East  
Coast  have  s im i la r  p ro jects  
been  imp lemented?  

DIRECTOR CHALLSTROM:
We have  demonst ra ted  these  

“combinat ion  mapp ing  tech-
n iques  on  the  East  Coast ,  but  
a l so  in  the  Gu l f  a rea ,  i n  the  
d ra inage  a rea  o f  the  Miss is -
s ipp i ,  as  we l l  as  on  the  West  
Coast ,  i n  the  res to ra t ion  o f  the  
Ha l ibu r ton  f ie ld  a rea  jus t  nor th  
o f  San  Franc isco .  S imi la r l y,  we 
put  in  good  base  cont ro l  near  
Oak land  to  enab le  more  accu-
ra te  mon i to r ing  o f  the  leve ls  o f  
water  in  the  Por t  o f  Oak land  in  
the  San  Franc isco  Bay.  The  por t  
hand les  la rge  conta iner  ca rgo ,  
so  they  need  to  know what  the  
c lea rance  i s  above  and  under  
the  vese l ,  how much load  
they  put  on  the  sh ips  dock ing  
there ,  when they  can  sa i l  out ,  
tak ing  advantage  o f  h igh  t ide  
. . .  a l l  these  dec is ions  depend 
on  knowing  what  the  water  
he ights  a re .  

ACSM BULLET IN  EDITOR :
Information-on-wheels—is this 
something that NOAA/NGS may 
consider gett ing involved in? 

DIRECTOR CHALLSTROM:
We are  exp lo r ing  poss ib i l i t i es  
o f  how to  use  the  fact  that  ca rs  
can  be  accurate ly  pos i t ioned  
wi th  GPS fo r  such  app l i ca t ions  
as  in fo rmat ion  shar ing  fo r  sa fe r  
pub l i c  d r i v ing.  Fo r  ins tance ,  the  
ma jo r i t y  o f  new veh ic les  have  
on  board  temperatu re  sensors  
capab le  o f  mon i to r ing  outs ide  
temperatu re .  We recogn i ze  
that  i f  we can  captu re  both  the  
ca r ’ s  pos i t ion  and  the  outs ide  

temperatu re ,  then  we may  have  
a  way  o f  feed ing  more  accurate  
loca l  data  in to  NOAA’s  Weather  
Serv ice  mode ls .  In fo rmat ion  
about  road  cond i t ions  captu red  
by  d r i ve rs  and  fed  in to  loca l  
weather  mode ls  w i l l  enhance  
p red ic t ions ,  espec ia l l y  du r ing  
winte r,  about  whether  i t ’ s  sa fe  
fo r  us  to  be  out  there  d r i v ing  
o r  s tay ing  away.  We’ re  work-
ing  c lose ly  w i th  the  Federa l  
H ighway Admin is t ra t ion  and  
co l leagues  in  the  Weather  Ser-
v ice  to  b r ing  our  pos i t ion ing  
exper t i se  to  bear  on  improv ing  
road  sa fe ty.
  One  i ssue  that ’ s  o f  pa r t i cu la r  
i n te rest  to  us  i s  how best  to  
co l lec t  the  re levant  data  f rom 
veh ic les .  An  idea  has  come up  
to  cons ider  each  par t i c ipat -
ing  veh ic le  as  a  “Cooperat i ve  
Weather  Observer. ”  We have  
ta l ked  wi th  some o f  the  la rge  
t ruck ing  compan ies ,  and  they  
a re  ve ry  in te rested  in  pa r-
t i c ipat ing.  So  a re  some s ta tes  
wh ich  have  gone  ahead  and  
launched p i lo t  p ro jects  to  
exp lo re  opt ions  fo r  u t i l i z i ng  
data  co l lec ted  f rom mov ing  
veh ic les .  
   Bes ides  fac i l i ta t ing  a  k ind  o f  
loca l  road  sa fe ty  in fo rmat ion  
serv ice ,  the  data  cou ld  a lso  be  
used  by  road  ma in tenance  s ta f f  
fo r  more  e f f i c ient  and  cost -
e f fect i ve  use  o f  chemica ls  and  
o ther  mater ia l s  fo r  road  ma in -
tenance .  I f  i t  i s  known when 
f reez ing  cond i t ions  a re  l i ke l y,  
then  one  can  bet te r  es t imate  
the  amounts  o f  sa l t ,  sand ,  and  
chemica ls  needed,  and  whether  
o r  not  to  app ly  them ahead o f  
a  s to rm,  a l l  o f  wh ich  can  lead  
to  t rue  pub l i c  sav ings .  And ,  
the  less  chemica ls  put  on  the  
roads , the  less  env i ronmenta l  
damage we’ l l  have  to  dea l  
w i th—so,  your  “ in fo rmat ion- on-
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whee ls”  has  the  potent ia l  to  improve  e f f i c iency,  
he lp  the  env i ronment ,  and ,  improve  the  sa fe ty  on  
our  roads .

ACSM BULLET IN  EDITOR :
And las t ,  but  not  the  least ,  can  you  touch  on  two 
other  t rendy  techno log ica l  concepts—locat ion-
based  serv ices  and  the  MIDAS pro ject?  

DIRECTOR CHALLSTROM:
As par t  o f  the  Depar tment  o f  Commerce ,  we 
have  been  s tudy ing  oppor tun i t ies  fo r  per fect ing  
the  too ls  ava i l ab le  to  d r i ve rs  fo r  p rov id ing  loca-
t ion-based  in fo rmat ion  on  loca l  bus iness  and  
c reat ing  a  nat iona l  i n f ras t ructu re  o f  bus iness  
in fo rmat ion .  Mapp ing  const i tu tes  a  g reat  pa r t  
o f  l ocat ion-based  serv ices ,  as  does  pos i t ion ing.  
Locat ion-based  serv ices  a re  a  g rowing  bus iness  
secto r,  and  surveyors  need  to  be  aware  that  they  
a re  p rov id ing  the  foundat ion  fo r  i t .
   The  MADAS pro ject  u t i l i zes  data  f rom sate l -
l i te -based  sens ing,  i .e . ,  GPS pos i t ion ing  sensors  
mounted  in  veh ic les ,  and  sensors  embeded in  
roads  to  improve  road  and  t ra f f i c  sa fe ty.  The  
p ro ject  i s  coord inated  and  fac i l i ta ted  by  State  
H ighway Depar tments ;  we see  an  oppor tun i ty  fo r  
ass is t ing  them wi th  the  shar ing  o f  updated  pos i -
t ion ing  techn iques .

ACSM BULLET IN  EDITOR :
We have  covered  a  lo t  o f  g round  in  th is  
in te rv iew—from CORS to  “he ight  mod”  to  
coasta l  mapp ing,  to  road  sa fe ty.  I s  there  one  
par t i cu la r  thought  that  you  wou ld  l i ke  to  share  
wi th  su rveyors  and  mappers  outs ide  NOAA/NGS? 

DIRECTOR CHALLSTROM:
The  impact  o f  const ruct ion  and  eng ineer ing  on  
the  env i ronment  has  become a  ma jo r  concern ;  
deve lopers ,  bu i lde rs ,  eng ineer ing  f i rms  a re  
asked  to  bu i ld  in to  the i r  p ro jects  p recaut ionary  
measures .  These  can  be  more  e f f i c ient l y  and  
more  e f fect i ve ly  executed  wi th  accurate  su rvey-
ing  in fo rmat ion .  We at  NOAA/NGS are  s t r i v ing  
to  deve lop  too ls  that  wou ld  make  the  su rvey-
ing  data  that  a re  out  there  more  access ib le  and  
shareab le .  We wi l l  be  ab le  to  do  th is  bet te r  i f  
su rveyors ,  fo r  whom most  o f  the  techno log ica l  
and  in fo rmat ion  too ls  we deve lop  a re  in tended,  
cont inue  g iv ing  us  the i r  i nva luab le  feedback  on  
how th ings   work  in  the  f ie ld .

LAND SURVEYING/GEOMATICS PROFESSOR

Tenure track position will develop and deliver upper 
level classes leading to a Bachelor of Applied Science 
degree. This new program is the only one of its kind 
in Nevada, and instructor will be expected to teach 
through live instruction, interactive video, online 
courses, coordination with other instructors, and other 
methods as necessary. Based in Elko, courses will be 
upper-division only, targeting students already holding 
an Associates degree in surveying from other institu-
tions. 

Required: 
• Masters degree
• Strong teaching and communication skills
• Background containing extensive land survey-

ing and/or Geomatics.
• Nevada Professional land surveying licensure/

registration, or ability to obtain such within one 
year of appointment

• Three years work experience as a land surveyor 
or in closely related field.

• Ability to use and teach modern computer appli-
cations in land surveying.

Tentative list of courses:
GIS for Surveyors
Photogrammetry
Legal Description
Public Land Survey System
Geodetic/GPS Surveying
Construction Surveying (and Mine Surveying
possibly)
Advanced Boundary Analysis
Computer Applications to Surveying(capstone 
course)

State benefits package includes NO state income tax, 
DC retirement plan with employees contributing 10.5% 
with matching 10.5% from employer, medical/dental/
vision plan, benefit time, 11 paid holidays, interest-free 
computer loans, and tuition waiver at all Nevada col-
leges for employee and family.

Visit Great Basin College at http://www.gbcnv.edu/hr 
for application.



20   ACSM BULLETIN    NOVEMBER/DECEMBER 2004                        NOVEMBER/DECEMBER 2004  ACSM BULLETIN  21

c o n t r i b u t e d  b y  A n d r e w  K e l l i e ,  T o m  L o u g h ,  a n d  K e n d a l l  H e e

  
  

A new national geoid height model, 
GEOID03, was released at the end 
of last year. It utilized multiple 

positive-definite matrices in a Least Squares 
Collocation (LSC) model to determine a best 
fitting surface to 14,185 control points scattered 
across North America. This surface was used to 
create an optimal transformation between the 
NAD 83 and NAVD 88 datums. This model’s 
development was covered in a discussion session 
at the ACSM Spring 2003 meeting and is also 
covered in Surveying and Land Information Science 
vol. 64, no. 3, pp. 153-162. Several questions 
about the reliability of the model were raised at 
the conference for some regions, specifically in 
the western states.

The control data consisted of A, B, and 1st 
order GPS on 1st, 2nd, and 3rd order leveling. The 
wide variety of accuracies of these data result 
in disparate spectral signals, which are poorly 
modeled using a single matrix in LSC (e.g., 
GEOID99). Hence, two matrices were used to 
capture the spectral character for GEOID03. 

The benefit in multiple matrices comes from 
using different correlation lengths to capture 
both the short and long wavelength character 
of the systematic differences. Signal shorter 
than 400 km was simply treated as noise in 
GEOID99. GEOID03 captured signal down 
to 60 km, thereby reducing the amount of 
unmodeled signal. However, the data must 
have sufficient spatial extent to adequately 
capture the signal. 

In western states particularly, the control 
data are much sparser. Station spacings over 
60 km cause the short wavelength model not 
to work adequately and leaves only the long 
wavelength model. Because the GEOID03 
long-wavelength model is 650 km while 
GEOID99 is is only 400 km, GEOID03 per-

forms marginally worse than GEOID99 (< 1.0 
cm) for such regions. The effect on the geoid 
is not visible, but the conversion surface has a 
slightly bubbly nature. This is because the con-
version surface rises up to an isolated point 
from the broader, smoother regional field. 
This broader field is smoother for GEOID03 
than for GEOID99 and omits more signal, 
resulting in the degradation in those regions 
(see image above). 

 There are two solutions: (1) refine the mod-
eling technique and (2) add more data. Future 
models will employ three or more matrices 
to ensure that they will behave at least as well 
as GEODI99. The second issue requires the 
selective addition of data in remote (primarily 
western) regions. Mechanisms include the use 
of OPUS data collected at bench marks and 
redefining USGS bench marks onto the NAVD 
88 datum. Improvement in the West must 
occur if a reliable geoid height model is to be 
devised for use everywhere.
[Dr. Roman is a Research Geodesist at NOAA’s National 
Geodetic Survey, where he is responsible for the genera-
tion of geoid models. If you have any questions, call 
him at 301-713-3202 x161 or send an e-mail to 
dan.roman@noaa.gov.]

Post-Release Assessment
 of GEOID03      

Daniel R. Roman  

GEOID03 and GEOID99 differences for western states with 
GPSBM2003 and GPSBM1999 data overplotted. Note that a 
number of significant (greater than 10 cm magnitude) features 
are associated where no control or only GPSBM2003 control 
data exist. The large spatial extents devoid of any control data 
(middle-eastern New Mexico and central Utah) create the largest 
differences.


